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and moved to the south New England coast and thence to
western Nova Scotia; clearing weather occurred in the Atlan-
tic coast states; falling followed by rising temperature was
noted from the Lake region and Mississippi River eastward;
and wind velocities exceeding 50 miles per hour were recorded
at points along the Atlantic coast north of the Carolinas. By
the 31st the center had passed over the Gulf of Saint Lawrence.
OXIV and XIVa.—Number XIV was central off the north-

‘western coast of Washington the morning of the 29th, with
pressure below 29.00, heavy gales reaching a velocity of 85.
miles per hour from the west at Fort Canby, Wash., and heavy
rain on the Pacific coast north of the 35l parallel By the
.evening report the center had advanced to the region north of
Montana, with an apparent loss of strength, and by the morn-
‘ing of the 30th had moved to the upper Missouri valley, after
which it apparently united with XIVa, which appeared over
the middle plateau region the morning of that date. Low

Tabulated statement showing principal char

XIVe moved eastward to the vicinity of Salt Lake City, Utah,
by the evening of the 30th, without evidence of marked energy,
whence it passed to Indmn Territory by the close of the month,
when a trough of low pressure extended from the western Lake
region to Texas, with marked harometric gradients to the east
aud west. A notable feature of these low areas was the excep-
tionally heavy snowtall over the middle platem region during
the 29th and 30th.

On the last day of the month a low area of considerable
energy was central off the north Pacific coast, where the pres-
sure fell below 29.60, and high winds reachlng a velocity of 72
miles per hour from the southeast at Fort Canby, Wash., were
noted. On this date an area of high pressure advanced from
the Pacific Ocean over California to the middle platean region ;
snow fell in the Sacramento Valley, and over the middle and
northern plateau regions, and rain prevailed along the Pacific
ast.

|

acteristics of areas of high and low pressure.
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*Continuation of high area VILI for November, 18g1.
November, 18¢1.

T Remained nearly stationary over middle platean, 11th to 15th, inclusive,

tContinuation of low area XIII for

N @RTH ATLANTIC STORMS FOR DECEMBER, 1891 (pre

The paths of storms that appeared over the west part of the |
north Atlantic Ocean are shown on Chart I. These paths have ;
been determined from reports of shipmasters received through
the co-operation of the Hydrographic Office, Navy Department,
and the “ New York Herald Weather Service.”

In December there is usually an inerease of pressure over:
the north Atlantic Ocean south of the 30th parallel and from ;
the British Isles over the Azores and Cape Verde Islands.

Between the Azores and the coast of the United States and .

thence northward there is a decrease of pressure, the decrease
being most marked within the Iceland area of low pressure,
where it exceeds .20. The normal distribution of pressure over
the north Atlantic in December shows a belt of high pressure

stretching across the ocean between the 30th and 40th parallels,

with values above 30.10 (764), from which there is a marked:
gradient to Iceland and southern Greenland, where the pressure
falls below 29.50 (749). This distribution of pressure has an
apparent effect upon the course of ocean storms; they follow

ssure in inches and millimeters; wind-force by Beaufort seale).

two principal tracks which diverge from the main continental
tmck east of Newfoundland, one rununing directly into the
Tceland low area, and the other skirting its .southeru quadrants
and passing north of the British Isles. The average velocity
lof north Atlantic storms in December is about 21 miles per
‘hour, and an average of 3 storms traverse the ocean from the
American to the European coasts in that month.

The storms traced over the north Atlantic Ocean for De-
cember, 1891, were attended by gales of seasonal severity.
Three of the storms traversed the ocean, the tracks being plot-
ted from the Canadian Maritime Provmces to the region north
of the British Isles. One of these storms is traced as low area
[TV ; it left the Pacific coast on the Tth, passed north of New-
ifouudla,nd the night of the 9-10th, was central west of the

i British Isles on the 13th, and dxsappeared in the direction of
|

Scandinavia by the 14th. The following is a description of
I The month opened with low pressure from Newfoundland to

the storms which appeared during the month:
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the British Isles. A storm of marked energy was central over
mid-ocean in high latitudes, with pressure below 29.00 (737)
and gales of force 10 to 11 along the trans-Atlantic tracks, and
a storm of moderate strength was central south of the Banks
of Newfoundland. Under the influence of high area I high
pressure obtained off the American coast from Nova Scotia to
the West Indies. The slow passage of this high area north-
eastward off the coast of the United States and thence over
Nova Scotia caused a continuance of high pressure and gen-
erally fine weather west of the 60th meridian during the first
five days of the month. On the 2d the storm south of the
Grand Banks on the 18t had passed northeastward and united

with the storm which occupied mid-ocean, and pressure below |

29.00 (737) and gales of hurricane force were reported between
the 20th and 40th meridians, Pressure falling to 29.10 (739)
was noted in England, and southwesterly winds and rain pre-
vailed over the British Isles.

By the 3d the mid-ocean storm had apparently moved north-
eastward ; pressure falling to 29.30 (744) was reported near the
Hebrides; and southerly winds prevailed over the British
Isles, with rain in Great Britain. The pressure continued low
over mid-ocean and off the British Isles during the 4th, after
which there was an increase of pressure in those regions. By
the 5th high area I had passed southeastward from Nova Scotia
and was central south of the Banks of Newfoundland, and the
pressure was generally above the normal over the entire ocean.
By the 6th high area I had joined the permanent Atlantic high
area, and high area II appeared off the sonth Atlantic coast of
the United States. Low area II had advanced from the Saint
Lawrence Valley, and occupied the region north of Newfound-
land. The night of the 6th a storm, with pressure below 29.10
(739), is reported as having moved northeastward over Great
Britain, causing damage to shipping along the French and
English coasts. On the 7th high area II moved east of Ber-
muda; low area II passed north of the Grand Banks, without
evidence of marked energy; aund pressure was above the nor-
mal from the Azores to the British Isles.

On the 8th the pressure continued high between the 30th
and 40th parallels; low area II had advanced to mid-ocean in
high latitudes, attended by whole gales; and the night of the
7-8th southerly gales prevailed over Newfoundland. On the
9th high pressure prevailed over the southeastern part of the
United States under the influence of high area III, and the
pressure was high thence eastward over the ocean; low area
II advanced eastward, with gales of force 9 to 11 between the
10th and 30th meridians. During the 10th high pressure con-
tinued south of the 40th parallel; low area II passed over or
north of Scotland, with pressure falling to about 28.60 (726)
near the Shetland Islands, and southwesterly gales prevailed
over the British Isles. The storm set in over Great Britain
and Ireland the night of the 9th and continued with™destruc-
tive violence during the 10th, causing many disasters and loss
of life on land and sea. Low area IV, which had advanced
from the north Pacific coast, was eentral northeast of New-
foundland the morning of the 10th. The pressure continued
high south of the 40th parallel during the 11th; low area IV
had advanced to mid-ocean, with pressure falling to about
29.50 (749); low area V had advanced to northern Newfound-
land; and low area II had passed over the North Sea, without
an apparent loss of energy.

By the 12th low area IV had advanced east of the 30th
meridian, with pressure below 29.00 (737) and gales of force
10 to 11; and low area V was apparently central north of the
Grand Banks. Low area IV moved over the north part of the
British Isles during the 13th, with pressure falling to about
29.20 (742); low area V advanced to about the 40th meridian,
with central pressure near 29.50 (749); and the pressure was
high off the middle and south Atlantic coasts of the United
States under the influence of high area V. High area V was
central off the sonth Atlantic coast on the 14th; low area V
advanced to mid-ocean with a moderate display of strength :
and low area IV had disappeared in the direction of the Bal-

tic Sea, where pressure 28.90 (734) was reported. On the
15th low area VII, which had moved eastward north of the
Gulf of Saint Lawrence during the 13th, was central over
mid-ocean, with pressure about 29.20 (742}, and gales of hurri-
cane force; low area V occupied a position northwest of Ire-
land; and high area V remained central near Bermuda., By
the 16th low area VII had apparently developed marked
energy, and the passage of low area VI over New England
and the south part of the Gulf of Saint Lawrence caused low
pressure and fresh gales south of Nova Seotia.

The night of the 16th low area VI passed northeastward
over Newfoundland, with pressure falling to 29.11 (739) at
Saint Johns, and strong southeast gales, heavy rain, and snow.
On the 17th this storm was central north of the Grand Banks,
and a fresh southwest gale was reported at Bermuda. On this
date a slight eyclonic area approached the Florida Peninsula
from the east Gulf. On the 18th low area VI reached mid-
ocean in high latitudes, with pressure about 29.20 (742), and
gales reaching force 10 to 11; the cyclonic area from the east
Gulf crossed the Florida Peninsula, and afterwards appar-
ently dissipated off the south Atlantic coast. During the
19th the pressure was high along the middle Atlantie coast
under the influence of high area VII; the pressure continued
low over mid-ocean; and high pressure prevailed over the
British Isles. On the 20th high area VII passed southeast-
ward from Nova Scotia, the pressure continued abnormally
high over the British Isles; and low pressure prevailed be-
tween the 30th and 50th.meridians. From the 21st to 23d the
pressure continued high over the east and west parts of the
ocean, and a low area occupied the region lying south of
Iceland.

On the 24th low area X, which had passed north of the
Saint Lawrence Valley during the 23d, was apparently central
south of Greenland, with gales of force 10 to 11 over and east
of the Grand Banks. By the 25th this storm had advanced
to mid-ocean, with pressure below 29.00 (737) and gales of hur-
ricane force, and on the 26th was central northwest of the
British Isles, whence it moved eastward north of Scotland by
the 27th., On the 23d low area XII passed eastward north of
Newfoundland, and reached mid-ocean by the 28th, attended
by pressure falling to about 29.00 (737) and gales of force 10
to11. By the 29th this storm had advanced to the region
south of Iceland, where it apparently remained nearly station-
ary until the 30th, after which it probably passed over or
north of the North Sea. From the 27th to 29th high pressure
prevailed along the Atlantie coast of the Unifed States, at-
tending the passage of high area X from the Gulf of Mexico to
Nova Scotia. At the close of the month the pressure was high
over mid-ocean, and low pressure and fresh gales prevailed
south of Nova Scotia under the influence of low arvea XIII
which occupied the Gulf of Saint Lawrence.

. YOCEAN ICE IN DECEMBER.

No Arctic ice was reported for December, 1891. In Decem-
ber, 1882, 1883, 1884, 1886, and 1888, no Arctic ice was re-
ported near Newfoundland and the Grand Banks. In 1885
several icebergs were observed off the Newfoundland coast
the latter part of the month. In 1887 a small iceberg was re-
ported in N. 46° 10, W. 47° 28/ on the 26th, and a small ice-
berg in N. 48° 20/, W. 48° 40/ on the 28th,

\)FOG IN DECEMBER.

The limits of fog belts west of the 40th meridian, as deter-
mined from reports of shipmasters, are shown on Chart I by
dotted shading. East of the 55th meridian fog was reported on
4 dates; between the 55th and 65th meridians on 4 dates; and
west of the 65th meridian on 5 dates, Compared with the cor-
responding month of the last 4 years the dates of occurrence of
fog east of the 55th meridian numbered the same as the aver-
age; between the 55th and 65th meridians one less than the
average; and west of the 65th meridian 2 less than the average.
The occurrence of fog along the steamship tracks west of the
40th meridian and at stations of the Weather Bureau along
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the New England and middle Atlantic coasts generally at-: A notable feature of the month was the exceptionally dense

tended the approach or passage of general storms.

!fog which enveloped London, England, from the 22d to 26th.

TEMPERATURE OF THE AIR (expressed in degrees, Fahrenheit).

i
The distribution of mean temperature over the United States |
and Canada for December, 1891, is exhibited on Chart II by
dotted isotherms. In the table of miscellaneous meteorological
data the monthly mean temperature and the departure from the
normal are given for regular stations of the Weather Bureau.
The figures opposite the names of the geographical distriets in
the columns for mean temperature and departure from the
normal show, respectively, the average for the several dis-
tricts. The normal for any district may be found by adding
the departure to the current mean when the departure is below
the nmormal and subtracting when above. The monthly mean
temperature for regular stations of the Weather Bureau repre-
sents the mean of the maximum and minimum temperatures.
The mean temperature was highest over extreme southern
Florida, where it was above 70; it was above 60 over the
Florida Peninsula, in extreme southern Louisiana, and in the
lower Rio Grande valley; and was above 50 over the south-
ern half of the Gulf States, along the Mississippi River to
Memphis, Tenn., over extreme southern California and south-
western Arizona, and along the immediate Pacific coast south
of San Francisco, Cal. The mean temperature was lowest in
Manitoba and thence over the Saskatchewan Valley cast of
the 110th meridian, where it was below 10; it was below 15
over northern North Dakota and northwestern Minnesota, and |
in the mountains of central Colorado; and was below 30 north
of a line traced from the south part of the Gulf of Saint Law-
rence westward over the Lake region and the upper Missis- |
sippi valley to north-central Nebraska, thence southward to cen-
tral New Mexico, thence west-northwest to the Sierra Nevada
range of mountains, which it followed to central Oregon, thence
eastward over the valley of the Columbia River to northern |
Idaho, and thence northwestward over British Columbia. ?

|

DEPARTURES FROM NORMAL TEMPERATURE. ‘
The mean temperature was generally above the normal east
of the Rocky Mountains and in northeastern Oregon and east-
ern and northern Washington; elsewhere it was below the nor- |
mal. The most marked excess in temperature was noted in
northern Ontario, where it was more than 10, and the excess
was more than 5 in the Atlantic coast states north of Virginia,
and in distriets north of the Ohio and Missouri Rivers. The
most marked deficiency was reported over the middle and
southern plateau regions, where it was more than 5, and a
glight deficiency was noted along the immediate middle Galf
coast from western Florida to eastern Texas.
\DEVIATIONS FROM NORMAL TEMPERATURE,

The following table shows for certain stations, as reported
by voluntary observers, (1) the normal temperature for Decem-
ber for a series of years; (2) the length of record during which
the observations have been taken, and from which the normal
has been computed; (3) the mean temperature for December,
1891; (4) the departure of the current month from the normal;
(6) and the extreme monthly mean for December during the
period of observation and the years of occurrence:
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Many of the voluntary stations do not have atandard thermometers or shelters.

Deviations from normal temperature—Continued.
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YEARS OF HIGHEST MEAN TEMPERATURE FOR DECEMBER.

Over the greater part of New England and in parts of east-
ern New York, eastern Pennsylvania, and New Jersey the cur-
rent month was the warmest December on record. In New
England the mean temperature was 6 to 10 above the normal,
and 1 to 2 above the highest mean previously reported for
December, noted in 1881 and 1889; in eastern New York, east-
ern Pennsylvania, and New Jersey the mean was 6 to 9 above
the normal, and about 1 above that of 1839; and at Merritts
Islaud, Fla., the mean for the current month was 5.4 above
the normal, and 1 above the mean of 1883. The highest mean



